**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live'' 



IS 10379 (1982) : Code of practice for field control of 
moisture and compaction of soils for embankment and 
subgrade [CED 43: Soil and Foundation Engineering] 




Jawaharlal Nehru 
'Step Out From the Old to the New" 



aj^&vi iJii^s:y%K^ isb^^ni^seg 



:<>5&i| mT'5K^5?::5:^>^i»l 



K^^^iXSVCd^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
''Knowledge is such a treasure which cannot be stolen" 




^'^^^r 



k 




BLANK PAGE 



^*-^^^ 





PROTECTED BY COPYRIGHT 



IS : 10379-1982 

( Reaffirmed 2006 ) 

Indian Standard 

CODE OF 

PRACTICE FOR FIELD CONTROL OF 

MOISTURE AND COMPACTION OF SOILS FOR 

EMBANKMENT AND SUBGRADE 

( First Reprint MARCH 1999 ) 



VDC 624.131.431.3 : 624.136 



© Copyright 1983 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI U0002 

Gr 2 February 19^3 



IS : 10379 - 1982 

Indian Standard 

CODE OF 

PRACTICE FOR FIELD CONTROL OF 

MOISTURE AND COMPACTION OF SOILS FOR 

EMBANKMENT AND SUBGRADE 

Soil Engineering and Rock Mechanics Sectional Committee, BDC 23 

Chairman Representing 

Dr Jagdish Narain University of Roorkee, Roorkee 

Members 

Shki p. D. Agarwal Public Works Department, Government of 

Uttar Pradeshj Lucknow 
Db B. L. Dhawan ( Alternate ) 
Dr Alam Singh University of Jodhpur, Jodhpur 

Chief Enginker ( RCD ) Irrigation Department, Government of Punjab, 

( IPRI ) Chandigarh 

Shri p. S. Gosal ( Alternate ) 
Shri M. C. Dandavate Concrete Association of India, Bombay 

Shri N. C. Duggal ( Alternate ) 
Shri A. G. Dastidar In personal capacity ( 5 Hungerford Courts 12 jl 

Hungerford Street, Calcutta ) 
Dr G. S. Dhillok Indian Geotechnical Society, New Delhi 

Director Central Soil and Material Research Station, 

New Delhi 
Deputy Director ( Alternate ) 
Director IRI Irrigation Department, Government of 

Uttar Pradesh, Roorkee 
Shri A. H. Divanji ' Asia Foundations and Construction (P) Ltd, Bombay 

Shri A. N Jangle ( Alternate ) 
Dr Gopal Rajan" Institution of Engineers ( India ), Calcutta; and 

University of Roorkee, Roorkee 
Shri S. Gupta Cemindia Company Limited, Bombay 

Shri N. V. De-Sousa ( Alternate ) 
Shri Ashok K. Jain G. S. Jain & Associates, Roorkee 

Shri Vijay K. Jain ( Alternate ) 
Joint Director Research Ministry of Railways 
( G.E.-I ), RDSO 
Joint Director Reskarch 
( G. E.- II ) ( Alternate) 

( Continued on page 2 ) 



© Copyright 1983 

BUREAU OF INDIAN STANDARDS 

This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and 
reproduction in whole or in part by any means except with written permission of the 
publisher shall be deemed to be an infringement of copyright under the said Act. 



IS : 10379 - 1982 

( Continued from page 1 ) 

Members Representing 

Lt-Cot. V. K. Kakitkab Ministry of Defence ( Engineer-in-Chief's Branch ) 

Shri O. p. MaTjHOtka Public Works Department, Chandigarh Administra- 

tion, Chandigarh 
Shri D. R. Narahari Central Building Research Institute ( CSIR ), 

Roorkee 
Shri V. S. Agarwal ( Alternate ) 
Shri T. K. Natarajan Central Road Research Institute ( CSIR ), 

New Delhi 
Shri Ranjit Singh Ministry of Defence (R&D) 

Shri V. B, Ghorpade ( Alternate ) 
Dr G. V. Rao Indian Institute of Technology, New Delhi 

Dr K. K. Gupta ( Alternate ) 
Research Ofjicer ( B & RRL ) Public Works Department, Government of Punjab, 

Chandigarh 
Shri K. R. Saxena Engineering Research Laboratories, Government of 

Andhra Pradesh, Hyderabad 
Secretary Central Board of Irrigation & Power, New Delhi 

Deputy Secretary ( Alternate ) 
Shbi N. Sivagtjru Roads Wing ( Ministry of Shipping and Transport ) 

Shri P. R. Kalra ( Alternate ) 
Shri K. S. Srinivasan National Buildings Organization, New Delhi 

Shri Sukil Berry ( Alternate ) 
Shri N. Subbamanyam Karnataka Engineering Research Station, Govern- 

ment of Karnataka, Krishnarajasagar 
Superintending Engineer Public Works Department, Government of Tamil 
( P & D ) Nadu, Madras 

Executive Engineer 
( SMRD ) ( Alternate ) 
Shri H. C. Verma All India Manufacturers & Dealers Association, 

Bombay 
Shri H. K. Guha ( Alternate ) 
Shki G. Raman, Director General^ ISI ( Ex-officio Member ) 

Director, ( Civ Engg ) 

Secretary 

Shri K. M, Mathitr 

Deputy Director ( Civ Engg ), ISI 



Soil Testing Procedures Subcommittee, BDC 23 : 3 

Convener 
Dr Alam Sinch University of Jodhpur, jodjipur 

Members 
Shri Amar Singh Central Building Research Institute ( CSiR ), 

Roorkee 
Shri M. R. Soneja ( Alternate ) 

( Continued on page 6 ) 



IS : 10379 - 1982 

Indian Standard 

CODE OF 

PRACTICE FOR FIELD CONTROL OF 

MOISTURE AND COMPACTION OF SOILS FOR 

EMBANKMENT AND SUBGRADE 



0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards 
Institution on 24 December 1982, after the draft finalized by the Soil 
Engineering and Rock Mechanics Sectional Committee had been 
approved by the Civil Engineering Division Council. 

0.2 The earthwork involved in embankments and subgrades has to be 
controlled so that the average properties of the soil are equal in quality 
as adopted in design. A number o^ field control methods have been 
evolved. This standard covers such methods and also gives guidance 
for use in various situations. It is suggested that the tests mentioned in 
this standard are conducted at regular intervals so that the results are 
available for every 1 000 m^ of earth file. 

0.3 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off* in accord- 
ance with IS : 2-1960*. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this 
standard. 



SCOPE 

1.1 This standard covers various methods of field control of compaction 
and moisture contents of soil for embankment and subgrade. 



*RuIes for rounding off numerical values ( revised ). 
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2. METHODS APPLICABLE TO NON-GRAVELY SOILS 

2.1 Method 1 — In this method, compaction parameters, that is, 
optimum moisture content and maximum dry density are determined 
according to the procedure described in IS : 2720 ( Part VII )-I980* and 
IS : 2720 ( Part VIII )-1974t. The in-siiu moisture content of compacted 
soil is determined by one of the procedures given in IS : 2720 ( Part II )- 
1973J. The field dry density is determined by any one of the methods 
given in IS : 2720 (Part XXVIII )-1974§, IS : 2720 ( Part XXIX)- 
197511 or IS : 2720 ( Part XXXIV )- 19721]. The test shall be performed 
after removing the top 5 cm layer of earth. 

The compaction efficiency is then obtained by expression of field 
density-laboratory maximum dry density. 

2.2 Method 2 — This method allows the determination of the relation- 
ship between the embankment moisture content, dry density and the 
laboratory optimum conditions without the necessity of measurement of 
water content and the results can be obtained in less than one hour. This 
method, as given in IS : 2720 ( Part XXXVIII )-I976** can be used 
directly for both moisture and density controls or only density control. 

2.3 Method 3 — In certain weathered soils, field moisture content and 
dry density differ from the laboratory compaction values: In such soils, 
a test embankment under nearly identical operating conditions for thick- 
ness of soil, watering, mixing and compacting is used to determine field 
moisture content and dry density attainable. The specified layer of soil 
should be spread on a test strip 3 x 10 m, watered and left for 5 to 30 
minutes depending upon type before rolling. The water content is varied 
in layers within 4- 6 percent of laboratory values. Each strip is rolled 
by the roller and the density of soil is measured by either of the methods 
mentioned in 2.1 after every two passes. A graph of the number of 
passes against dry density is drawn for each water content. A graph of 
maximum dry density attained when plotted against water content gives 
field moisture content and attainable field dry density. The trial gives a 
minimum number of passes of compaction roller which at field moisture 
content will give maximum dry density. 



♦Methods of test for soils: Part VII Determination of water content-dry density 
relation using light compaction ( second revision ). 

tMethods of test for soils : Part VIII Determination of water content-dry density 
relation using heavy compaction {first revision ). 

^Methods of test for soils : Part II Determination of water content ( second revision ). 

§Methods of test for soils : Part XXVIII Determination of dry density of soils in- 
place by the sand replacement method {first revision ). 

llMethods of test for soils : Part XXIX Determination of dry-density of soils in-place 
by the core-cutter method {firsi revision ). 

^Methods of test for soils: Part XXXIV Determination of density of soil in-place 
by rubber balloon method. 

♦♦Methods of test for soils : Part XXXVIII Compaction control test ( HILF method ). 
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Based on this test embankment, indirect control of number of passes 
with controlled water using any one of the methods for determining the 
moisture content [ IS : 2720 ( Part II )-1973* ] can be used for the 
earthwork. 

3. METHOD APPLICABLE TO SOIL CONTAINING GRAVELS 
AND ROCKFILLS 

3.1 In addition to the methods given for non-gravelly soils, the following 
provisions shall be applicable. 

3.2 The total density of soil increases and moisture content decreases with 
increasing percentage of gravel size fraction up to 60 to 75 percent and 
above this value density again decreases. 

3.3 For the soils with gravels up to 30 percent, recommended method is 
to establish moisture density relationship [ see IS : 2720 ( Part VII )-1980t- 
and IS : 2720 ( Part VIII )-1974J ] in the laboratory on soil fraction 
passing 40 mm IS Sieve. The embankment density may be compared 
with the laboratory density so obtained. The field density and the 
moisture content of the embankment may be determined by the method 
preferably given in IS : 2720 ( Part XXXIII )-1971§ or alternatively as 
given in IS : 2720 ( Part XXVIII )-1974||. 

3.4 As shear strength of compacted gravel and rockfill does not vary 
much with small changes in the density and higher precise densities can 
be attained without precise control of water content as in the case of fine 
grained soil, controlled testing may not be necessary. 



♦Methods of test for soils : Part II Determination of water content ( second revision ). 

t Methods of test for soils ; Part Vll Determination of water content-dry density 
relation using light compaction ( second revision ). 

^Methods of test for soils : Part VIII Determination of water content-dry density 
relation using heavy compaction {first revision ), 

§Methods of test for soils : Part XXXIII Determination of the density in-place by 
the ring and water replacement method. 

llMethods of test for soils : Part XXVIII Determination of dry density of soils in- 
place by the sand replacement method {first revision ). 
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